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SPECIFICATION 
ORIENTED SYNDIOTACTIC POLYBTYRENE- based FILMS 



TECHNICAL FIELD 

The preBent Invention relates to oriented eyndiotactle poly- 
styrene-baaed films, end more particularly, to oriented syn- 
dlotactla polystyrene -baaed filma having excellent adhesive- 
ness between said film and the adhesiveness-improving layer, 
as well as exoellent adhesiveness in the oaae of the lamina- 
tion of an ink layer or a laminated layer that are suited for 
packages, printed materials, and the like. Additionally, the 
present invention relates to oriented syndiotactic polysty- 
rene-based films having excellent printability. adhesiveness 
and antl^Btatlc properties, as well as excellent travelling 
and anti-breakage properties upon high-speed printing that are 
suited B.B printed materials. 



BACKGROOND ART 



Oriented syndlotactic polystyrene -based films are excellent 
In thermal realatance. ei,ctrie oharaeteriatlfiB, traoapaxenay, 
ease of breakage, and the like, and are expected to be util- 
ized for magnetic tapes, photographs/prepresses, condensers. 
paokagoB, and various film applications. 

Where an oriented film is used as a packaging material, op- 
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tlonally It la generally laminated on the oriented film at 
loast one oldo with a printing layer, a gas barrier layer hav- 
ing an organic polymer coated and laminated thdreon, and a gas 
barrier layer having a matai deposited thereon, and the liJce, 
and further laminated with an adhesive, on which a sealant 
layer is placod by a dry laminata technique or an extrusion 
laminate technique to form a laminate. Using said laminate, a 
bag la manufactured, filled with the contents, and heat-sealed 
at its opening to provide the sealed food products, medicines, 
sundry artioles, and the llXe to consumers. Thue, the oriented 
film is generally subject to a phyeieal treatment such as co- 
rona treatment, oto. , and laminated with an adheaivaneBS- 
improving layer to provide an adequate adheaivonoss to the 
printing layer, gas barrier layers, sealant layer, and the 
liJce in order to construct the above-desorlbed laminate, 

Japanese Laid-open Patent Publication No. 5-33B089 discloses 
an oriented syndiotactic polystyrene-based film made by sub- 
jecting the film surface to a corona treatment to increase the 
surface tension, and then coating it with an anchor coating 
agent, on which a sealant layer is placed. However, the corona 
discharge treatment suffers from such problems that the 
treated film la iiicaiy to be eemi-pBiroansntly static-charged 
BO that its operablllty Is deteriorate, and its adhesiveness 
is not sufficient. Japanese Laid-opan Patent Publlcatioa No. 
2000-6330 dlacloeoB an orlentod syndiotactic polystyrene-baeod 
film having a ealf-oroafillnJcable polyester-based graft copoly- 
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mer adheelveness -improving layer laminated thereon in order to 
enhance the adheelveaese between the gae barrier layers and 
the sealant layer. However, because the adheBlvenesB-iwproving 
layer is made of a oroBSlinkable polymer, the film has diffi- 
culties with respect to remelting and extruding for recycling. 

On the other band, Japanese Laid-open Patent Publications 
N06. 3-109453. 3-109454, 8-39741, 8-46006, etc., disclose the 
lamination of a modifying layer on an oriented syndlotactlc 
polyatyrene-based film by a coating technique so as to Improve 
ItB slipperlnoBS and antl-abrasiveneee, but. the adhesiveneae 
between the modifying later used and the film is not suffl- 
eient. Partlctilarly. because the aforementioned techniques 
providias the film with poor waterproof laminate strength, when 
it is used as a package bag, the laminated portions in the 
package bag may be peeled off if the package bag becomes wet 
or under high humidity conditions, or the packaged contents 
may leak from the package bag or deteriorate. 

AS described above, the conventional oriented syndlotactlc 
polystyrone-based films have not fully overcome such problems 
ae the generation of scratches when used as printed materials, 
the lack of cohesion of the partioles to the coated layer, the 
poor transfer or peeling of the ink. and the like. Particu- 
larly, When they are used for a sheet -fed offset printing 
technique, there remains a need for compatibility with wetting 
with water that is Inherent In an offset printing technique. 
raeiBtanee to the strong friction In the paper feeding or cer- 
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lying used for the shoet- feeding, a high degree of adhesi^re- 
nese vLth the UV^ curing-based Inks, and the like. Therefore* 
the compatibility with wetting with water, filipparlness, anti- 
static properties, and adhesiveneBS to the ink are essential 
eharaoteristlcB of the films. 

In recent years « a sheet-fed UV offset color printer has 
been more popular as a procedure for printing a film, and the 
printing has been speed up (a feeding speed of around 0,5 sec- 
onds per paper)* This is because o£ the improvement and ad- 
vancement of the printers, and the printing films require ad- 
hesiveness to the ink, the compatibility with wetting with wa- 
ter, and anti-static properties^ as well as a slipperlness 
which provides stable feeding with no multiple feeding at high 
speed paper feeding. No orionted syndlotaotio polystyreno- 
based film that enables such high-speed printing has ever ex- 
isted In the art. 

Particularly, an oriented syndlotactio polystyrene -based 
film is excellent in easy-to-tear property, but has poor im- 
pact resistance. Por example, when it is used as a package bag. 
it suffers from such problems that the package bag breaks upon 
strong impact caused by the drop of the package bag, and that 
the film is likely to be ripped off at the production process 
or high speed printing, and the like. There is a need to im- 
prove these problems. 

No technique Is found for improving th© above -described 
problems, but Japanese Laid-open Patent Publication No, 2001- 
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310428 suggest B a method of Improving th© toughness of an ori- 
ented syndiotactic polystyrene-based film by providing said 
film in multiple layers, and combining it with a thermoplastic 
resin or a thermoplastic elastomer* Said film has been devel- 
oped for the purpose of providing a mold releasing film that 
is used m the manufacture of printed circuit boards, etc.. 
However, the application of said technique to the aforemen- 
tioned pacXaging field provides less effect on improving the 
impact resistance, which cannot satisfy the market demands. 



DISCLOSURE OP IHE INVENTION 



It has been difficult to laminate a satisfactory adhesive- 
ness-improving layer on an oriented syndiotactic polystyrene- 
based film. Por example, when the conventional aqueous coating 
agent le used, said film does not have an sufficient adhesive- 
ness with the adhesiveness -improving layer because the surface 
of said film has a low surface energy and high crystallinity. 
On the other hand, the use of a solvent-based coating agent is 
hot desirable in view of sanitary and recycling reasons. 

It is an objective of the present invention to provide an 
oriented syndiotactic polystyrene -based film having excellent 
adhesiveness between the film and the adhesivoness-linprovlng 
layer, and excellent adhesiveness to ink layers and laminate 
layers if they are laminated, it is another objective to pro- 
vide an oriented syndiotactic polystyrene-based film having 
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excellont adheBivanosB , printability as well ae anti-Btatla 
properties, and a ollpperlnoss that enatalAB otable feeding 
with no multiple feeding at high speed paper feeding* In addi- 
tion to the aforementioned objectlvea. It le another objective 
to provide an oriented oyndiotactlc polyetyrene-based film 
having eacoellent eoonomloal efficiency, recyclablllty, and en- 
vironmental compatibility In production. 

The present Inventors have devoted considerable effort to 
provide an oriented syndiotactio polystyrene-based film having 
excellent adhesiveness between the adhesiveness -improving 
layer and the film, and found that the above -described objec- 
tives can be aecompllfihed by laminating the adhesiveness- 
improving layer consisting of a specific resin on at least one 
side of said film. 

Thue^ the preeent invention is an oriented syndiotactio 
polyetyrene-based film, comprising a laminated adhesiveness - 
improving layer on at least one side of said oriented syndic- 
tactic polystyrene -based film, wherein said layer comprises 
one or more of the following reslne (A)-(H)< 

(A) a water-dispersible polymer made by copolymerizing a 
monomer having an aromatic ring on its side chain with an 
acrylic monomer; 

(B) a water-dlepersible copolymerized polyester having a 
glass traneltion temperature of 30 "C or less, and/ or a water- 
diaperelble copolymerized polyester eatlafying the following 
1): 
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1) a ratio of B / (A ♦ B) Is 0,07 to 0.2S, wherein A and B 
are the integrated values at chemical shifts of 1.0 ppm to 6.0 
ppm and 7.0 ppm to ?.0 ppm, roepectlvely, in NMR; 

(C) a water-90lubla atid/or a water- dispersible polyurethane 
resin; 

(D) a water-Boluble and/or a water-disperslble polysmlde 
resin; 

(E) a water -diaper Bible polyacrylonitrlle reain; 

(P) a water-dlBpersible ethylene -vinyl aster copolymer 
resin; 

(GJ a water^disperslble modified polyolefinlc resin; and 

(H) a water-disperalble copolymer reein having an isobutyl- 
ene unit, a maleic acid unit, and a n-butyl acrylat* unit. 

Also, the present inventioti is an oriented syndiotactio 
polystyrene-based film having excellent adhesiveness, printa- 
bility end antl-statio properties, wherein said adhesiveneas- 
improvltig layer eon tains a polymeric anti- static agent com- 
prising a polystyrene sulfonic acid salt as a major component. 

Further, the present invention la an oriented syndlotactlc 
polystyrene -based film having excellent adhesiveness, printa- 
billty and antl-statio properties, as wall as ellpporiness 
that enables stable feeding at high speed paper feeding by 
laminating a' sllpperinoss -improving layer comprising particles 
and/or waxes on the other side of said adhaelveness-lmprovlnff 
layer. 

Further . the present invention is an oriented syndiotactio 
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polyBtyreno*baBed film encountering leee film breakage prob- 
lems in the manufaoturlng procoso and higb-dpeed printing, in 
addition to the above-mentioned characterioticc that^ said ad- 
hesiveneaa- improving layer is laminated^ wherein aaid oriented 
ayndiotactio polystyrene-baeed film comprlees 3 to 30 parte by 
weight of at least one thermoplastic elastomer selected from a 
styreae-butadiene-fityrene block copolymer (SBS), a styrene- 
isoprene^styrene block copolymer (SIS)« and/or a hydrogenated 
compound thereof (SBBS and SEFS) for 100 parts by weight of 
the syndiotaotio polystyrene-based polj^mer. 

The present invention is illustrated below in more detail. 

(Styreno-baeed polymer having a syndiotactic structure) 
The fityrene-based polymers having a syndiotaotio structure 
(hereinafter referred to as ''syndiotactic polystyrene -based 
polymers*) include poly(alkylstyrene) such as polystyrene. 
poly(p-, m- or o-methylstyrene) 1 poly(2, 4-, 2, 5-, 3, 4- or 3, 
5 - dimethyls tyrene ) , poly(p-tertiary-butylstyrone) , and the 
like; poly{halogenated styrenee) such as poly(p-, m- or o- 
chlorostyrene) . poly(p-, or o-bromostyrene) , Poly(p-, m* or 
o-fluorostyrane) , poly(o-methyl -p-fluorostyreue) , and the 
like; poly (halogen -substituted alKylstyrenes) such as poly(p-, 
or o-chloromethylstyrene) , and the like: 

poly(alkoxystyrenes) such as poly(p-, m- or o^metrhoxystyrene) « 
Poly(p», m- or o-ethoxystyrene) , and the like; 
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polyCoarboxyalkylstTxenes) such as poly(p-, m- or o- 
carboxyreethylstyrano) , and the like; poly(alkylether etyr^nea) 
such ae poly(p-vlnylb6nzylpropyl) , and the like; 
poly(elkylsllyletyrenoB) Buah as poly(p-trlmethylBilylst7rene) , 
and the like; and polyCvinylbeti^yldxniethoxyphoBphldes) , and 
the like, in whloh as a syndlot actio structure, the phenyl or 
substituted phenyl group as a side chain has a tactlcity of 
B5% or more diad (two units) iand SOt or more pentad (five 
units) , as determined by the nuclear magnetic resonance tech-> 
nique* Especially preferred are syndiotactic polys tyrenee . 

It is not necessary that the styrene- based polymer having a 
oyndlotactlc struccure that can bo used in the present inven- 
tion be a single compound • but may be a mixture with a poly- 
styrene-based polymer having an atactic or Isotactic structure, 
or a copolymer or a mixture thereof. However, it should con- 
sist of at least 40% by weight of a styrene-based polymer hav- 
ing a syndlotaotic structure. 

Also, the syndiotactlc polystyrene-based polymer that can be 
used in the present invention has a weight -average molecular 
weight of 10,000 or higher, more preferably 50,000 or higher. 
A bi«ially oriented film having excellent strength and elon- 
gation characteristics and thermal rosistance cannot be made 
from those having a weight -average molecular weight of 10,000 
or less. The upper limit of the weight -average molecular 
weight is not specifically limited, but those having a weight^ 
average molecular weight of greater than 15,000 may undesira- 
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bly result in an increafid In the extruder lead, the generation 
of breakage due to the Increase of the erlentatlon tehsile 
strength, and the like. 

Various known additives such as lubricants, pigments j ther- 
mos tabilizers, antioxidants, anti-etatlc agents^ impact im- 
provers, and the like may be added to the syndlot actio poly- 
styrene-based polymer that can be used in the present inven- 
tion to the extent that they do not reduce the effects of the 
present Invention. 

The slipping agents include particles that are inactive to 
Che syndlotactic polystyrene-based polymer, for example parti- 
cles made from metal oxides such as silica, titanitim diojcido, 
talc, kaolinite, and the like; metal salts such as calcium 
carbonate, calcium phosphate, bariu}A sulfate, etc., and the 
like: and organic polymers, and the likti. Either one of the 
above-* described slipping agents may be used alone, or two or 
more of these may be used in combination. 

In the preferred embodiment of the present invention, it is 
preferred to use a compositioa comprising as a major component 
3 to 30 parts by weight of at least one thermoplastic elas- 
tomer selected from a styrene -butadiene -styrene block copoly- 
mer (SBS), a styrene-isoprene-styrene block copolymer (SIS), 
and a hydrogenated compound thereof (SBBS and 6EP6) for IQO 
parts by weight of the syndlotactic polystyrene -based polymer, 
in order to prevent tha breakage of the package bag when it is 
used as a package bag, or to prevent the breakage of the film 
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during manufacturing and proceseing etepB. 

The thermoplastic elastomers that can be used in the present 
invention include any ouch elastomers with no limit of their 
composition and molecular weight, eo long as they have the 
above-mentioned structure. Either one of the thermoplastic 
elastomers may be used alone, or two or more of these may be 
used in combination. However, when the blending amount of 
said thermoplastic elastomer is less then 3 parts by weight, 
an impact resistance improving effect is undesirably reduced* 
Conversely, when it exceeds 30 parts by weight, the resulting 
film has undefiirabiy reduced thermal resistance and transpar- 
ency, 

(Manufaoture of oriented syndlotaotlc polys tyrene*- based 
films) 

The oriented syndiotaotio polystyrene -based film of the pre** 
sent invention can be manufactured according to a known proce* 
dure. For example, a sequential biaxial orientation technique 
is applicable in which a non'-oriented film that is obtained by 
fusing and extruding a ss^ndiotactic polystyrene-based polymer 
from a dies in the form of a film and cooling and solidifying 
It ifi sequentially suftjected to the longitudinal and trans- 
verse orientations, in addition, the sequential orientation 
techniques auch as the transverse- longitudinal sequential bi- 
axial orientation technique , longitudinal- transverse- 
longitudinal seTOential orientation technique, longitudinal- 
longitudinal -traneverse sequential orientation technique; and 
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the concurrent biaxial orientation technique, in which the 
longitudinal and transverse orientations concurrently taXe 
place, and the like are also available. Any orientation tech- 
nique can be eelected depending upon various characteristics 
such as the required strength and dimensional stability, and 
the like, it may be a uniaxially oriented film made by the 
longitudinal or cransverse uniaxial orientation technique. The 
orientation devices that can be used include roll stretching 
machine, tenter stretching machine « inflation machine r and the 
like. AlsOi the film after being oriented is preferably sub- 
jected to a thermal treatment such as the thermal fixation 
treatment, longitudinal relaxation treatment i transverse re- 
laxation treatment^ and the like in order to improve the ther- 
mal dimensional stability, adhesiveness^ and the like. 

Any process is used for the formation of the adhesiveness - 
Improving layer and/or the slipperiness-iraproving layer of the 
present invention* onto an oriented syndiotactlc polystyrene^- 
basedd film, but comprises applying an aqueous coating solu- 
tion to the non-oriented film or uniaxially oriented film, 
drying the coated film, then stretching it more than once in 
the uniaxial or biaxial direction, and thereafter subjecting 
the resultant film to a thermal treatment (such as the in-line 
coating technique )> Also, the oriented and thermally treated 
film may be applied with the aqueous coating solution and 
dried by in-line or off-line* The in-line coating technique is 
preferred because the film is manufactured at a lov price and 
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the adhesiveness between the film and the adhesiveness 
Improving layer is improved. 

The coating techniques for forming the adhesiveness - 
improving layer and the slipperiness-iii^roving layer according 
to the present invention include commonly used techniques such 
as gxavure coating, kiss coating, dipping, spray coating, cur- 
tain coating, air knife coating, blade coating^ reverse roll 
coating J die coating » and lika« 

The thickness of the adhesiveness -improving layer and slip- 
periness- improving layer aocording to the present invention Is 
not specifically limited, but the poet-drying thickness is 
preferably 0.05 to l.o /m, more preferably 0.07 to 0,5 fum, es- 
pecially preferably 0.09 to 0«3 

Any known additives such as surfactants, antioxidants, ther- 
mal resistance stabilizers, weather resistance stabilizers « UV 
absorbents I organic lubricants, and the like may be aontalnea 
in the coating solution / disperesion used for the formation 
of the adhesiveness -Improving layer and slipperiness -improving 
layer according to the present invention, to the eattent that 
they do not reduce the effects of the present invention. 

(Resins constituting the adhesiveness -improving layer) 

The present invention is a readily adhesive and readily 
printable oriented syndic tactic polystyrene-based film, com- 
prising a laminated adheeiveneafi/printability-modifylng layer 
on at least one side of said film, wherein said layer com- 
prises one or more of the following resins (A) -(E). Especially 
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preferred are (A), (B), and (C) because they are excellent In 
all of the adheeivenefifi, prlntablllty, waterproof laminate 
strength, antl-etatlc properties « and reoyolability* Among 
others, (A) is especially preferred* 

In a profGrrad embodimeat, the oriented eyndiotactlc poly- 
fityrene-based film according to the present invention has a 
laminate, strength and/or a waterproof laminate strength of 50 
gf/lS mm or higher, mora preferably 70 gf /15 nim or higher, and 
espeoially preferably 90 gf/15 mm or higher. If the laminate 
strength is less than 50 gf/15 mm, when it Is used as a paok- 
age bag, the laminate portion of the paokage bag may be peeled 
off, undesirably causing the leakage of the packaged contents 
or its deterioration. 

The resins (A)<-(E) that can be used in the present invention 
is illustrated In detail. 

(A) Water-dispersible polymer made by copolymerizing a mono* 
mer having an aromatic ring on its side chain with an acrylic 
monomer 

A water-dispersible polymer made by copolymerizing a monomer 
having an aromatic ring on its side chain with an acrylic 
monomer refers to a polymer ^Ich is soluble or dispersible in 
a coating solution comprising water/ or a major amount of wa- 
ter, and an aqueous alkaline solution, an aqueous acidic solu- 
tion, an organic solvent, or a surfactant , and the like; and 
the water- dispereibility is developed by the introduction of a 
hydirophilic group on the side chain. The hydrophillc groups 



14 



SEP-10-2004 17:23 KENYON & KENYON 212 425 52^ P. 20/69 



TY098 



include -CO3M group, -SOsM group (wherein M is hydrogen atom, 
Group I, II and III elements of the Periodic Table, amines or 
ammoniun), •NH2 » -OH, and the like. 

The monomers having an aromatic ring in the present inven- 
tion Include styrene, p-metbylstyrene, m-methylfltyrene, 
methylBtyrene, 2, 4-diinethylBtyrene, 2, 5-diinethylE3tyrene, 3, 
4-dimethylBtyrene, p-tertlary-butylstyrene, and* the likri. 

Examples of the acrylic monomers in the present invention 
include functional group-containing monomers such as acryla- 
mide^ acrylic acid, mothacrylic acid, methyl acrylate, ©thyl 
acrylate, butyX acryiate, methyl methaorylate, ethyl tnethacry- 
late, butyl methacrylate^ and 2-hydroxylethyl methacrylate, 
glycidyl methacrylate, dimethylamino methaczylate, and the 
like. The monomer may be used alone, or two or more of these 
may be used in combination. Particularly, in a preferred em- 
bodiment, various monomers comprising saia functional group - 
containing monomers ar© combined and used for the purpose of 
improving the dispersibility in water, and imparting an effect 
on the adhesiveness vith the adhesive for the laminate. 

Also, in a preferred embodiment, the resin (A) consists of a 
water disperslble copolymerized polymer comprising as major 
components a component of said monomer having an aromatic ring, 
and a component of said acrylic monomer, wherein the veight 
ratio of the monomer having an aromatic ring In said polymer 
is 0,1s to 0.85, preferably 0,2 to O.B. The above -described 
range provid.ea a significant improvement in the adhesiveness 
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batween the oriented gyndiotactic polyBtyrene«based film and 
the adheslvenoBB- improving layer, and its waterproof laminate 
strength . 

(B) Water-dispersible copolymerized polyester 

The water^disperoiblfi copoiymerized polyester according to 
the present Invention refers to a polyester which le aaluble 
or difipereible in an aqueous coating solution in a water per- 
centage of 20% by weight or mora* The major components in the 
aqueous coating solution Include, for example, aqueous alka- 
line solutions, aqueous aoidia solutions^ organic solvents, 
and water containing a surfactant, and the like. The water 
dlspersibility of the straight" chain polyester Is developed by 
for example the introduction of a hydrophilic group into the 
major chain of the polyester. The hydrophilic groups include - 
NHz group, -OH group, -CO2M group, -SO3M group (wherein M is 
hydrogen atom, or a cation such as Group I, II and III ole- 
mentB of the Periodic Table, ammonium, etc.), and tho like. 

It is necessary that the glass transition temperature of one 
of the water- dieper Bible copoiymerized polyesters be 30 *C or 
lower, more preferably 10 or lower. The use of a water- 
dispersible copoiymerized polyester having a glass trcmsition 
temperature of so^C or lower will improve significantly the ad- 
hesiveness between the oriented syndiotactic polystyrene-based 
film and the adhesiveness -improving layer » 

The other water-dispersible copoiymerized polyester that can 
be used in the present invention is comprised of a water- 
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dlBpersible copolymerlzed polyester that satisfilee cbe follow- 
ing condition (1): 

(1) a ratio of b / (A + B) is 0.07 to 0.25, wherein K end B 
are the integrated values at chemical shifts of 1.0 ppm to 6.0 
ppra and 7.0 ppm to 9.0 ppm, respectively, in *H NMR. Whoa the 
ratio of B / (A * B) is 0.07 to 0.25. the adhealveaeBB between 
the oriented syndiotactic polyatyrene-based film and the adhe- 
siveneafl- improving layer will be Bignlf Icantly improved. The 
requirement that the ratio of B / (A ^- B) ia 0.07 or more i6 
likely to be due to the effect that a peculiar hydrophobic 
surface generated from the high regularity of the oriented 
syndiotactic polyetyrene-baaod film bae affinity with the me- 
thylene chain of the water-diopereible polymer chain. 

On the other hand, the requirement that the ratio of B / (A 
+ B) ifi 0.25 or le&6 Is likely to be due to the overly reduced 
cohesive force of the adhesiveneee- improving layer if the ra- 
tio is above 0.25. 

(C) Water-soluble and/or water-dispersibl^ polyurethane res- 
ins 

The water* soluble and/or a water- dieperoible polyurethane 
rasia according to the present invention refers to a polyure- 
thane-based resin which is soluble or dispersible in an aque- 
ous coating solution comprising water, or a major amount of 
water, and an aqueoua alkaline solution, an aqueous acidic so- 
lution, an organic solvent, or a surfactant, and the like, and 
the watar-dispersibility is developed by the introduction of a 
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hydrophllle group on the main chain and/or side chain. The hy- 
dropblllc groups Includd ^COaH group, -SO^M group (wherein H le 
hydrogen atom. Group I« II and III elements of the Periodic 
Tahle, or a cation such as ammonium)^ -NH^* -0H« a baelc ni- 
trogen group, a polyalkylene glycol group, and the like. For 
example, they are manufactured by copolymerizing with a dia- 
mine or diol containing a bydrophilic group euch as carboxyiic 
acld^ sulfonic acid, phoophonic acid* and polyalkylene glycol, 
and the like. Especially preferred are water-dlsperslble poiy- 
ure thane- based resins due to their excellent vaterproof lami- 
nate strength. 

(D) Water-soluble and/or water-dispersible polyamide resins 
She water-soluble and/or a water-dispersible polyamide resin 
refers to a polyamide -based resin which is soluble or dis- 
persible in a coating solution comprising water, or a major 
amount of water i and an a<iueous alkaline solution/ an aqueous 
acidic solution, an organic solvent, or a surfactant. Espe- 
cially preferred are water-dispersible polyamide«*based resins 
due to their excellent waterproof laminate strength. For exam- 
ple, the water- dispersibillty is developed by the introduction 
of a hydrophllie group on the main chain and/or side chain of 
polyamide. The hydrophilio groups include -CO2M group, -SOaM 
group (wherein M is hydrogen atom. Group I, II and III ele- 
ments of the Periodic Table, or a cation euch as ammonium), - 
NHa. -OH. a basic nitrogen group, a polyalkylene glycol group, 
and the like. For example, they are made by copolymerizing 
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mononere containing bydrophlllc group comprising « diamine or 
dicarboieyllc aoid containing a basic nitrogen or a diamine or 
dicarboxylic acid containing a polyaUcylene glycol chain to 
provide the hydrophilicity to the polyainide-baaed resin, and 
by introducing a side chain such as a carbcxylic acid groups a 
sulfonic acid group, a phoepbonia acid group, and an alkylene 
glycol chain, and the like to provide the hydrophilicity to 
the polyamlde^ based resin, or combining both procedures . The 
copolymerized polyamide- based resins made by copoljfoierizing 
the diamine or dicarboxylic acid containing a basic nitrogen 
include, but not limited to, those disclosed in, for example 
Japanese Laid-open Patent Publication No. 55-783. The copoly- 
merized polyomide-based resins made by copolymerizing monomers 
having a hydrophilic group such as a diamine or dicarboxylic 
acid containing a polyalkylene glycol chain include, but not 
limited to, those disclosed in, for example Japanese Laid-open 
patent Publication No* 11-166121, 

(E) Hater- diaper sible poly aery Ion it rile resins 
The water-dispersible polyacrylonitrile resin re£ers to a 
polyaeryionitrile-based resin which is dispersible in a coat- 
ing solution comprising water, or a major amount of water, and 
an aqueous alkaline solution i an aqueous acidic solution, an 
organic solvent, or a surfactant, and the like and for example 
the water- dispersiblllty is developec by the introduction of a 
hydrophilic group on the main chain and/or side chain. The hy- 
drophilic groups include -COiM group, -SOaM group (wherein M is 
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hydrogen atom. Group I« II and III elements of the Periodic 
Table, or a cation such ae ainmonlun)^ -NHa. -0H« a basic ni^* 
trogen group, a polyalkylena glycol group, and. the like. 

The polyacrylonltrile-based resins that can be used in the 
present invention include any such resins having water die- 
perelbility, but those containing a polar group other than a 
nltrlle group are preferred. The polar groups include, but are 
not limited to, a carboxyl groups a oulfonic acid group, a 
phosphoric acid group i a carbonyl group, a primary amino group ir 
a secondary amino group, a tertiary amino group, a quaternary 
amino group, an ammonium group, a phosphoric acid ester group, 
a hydroxyl group, a mercapto group i an ether group, eui ester 
group, a sulfonyl group, and a sulfuric acid ester group i and 
the like. Especially preferred are those containing an ionic 
group such as a carboxyl group, a eulfonlc acid group, a phos- 
phoric acid group, a primary amino group, a secondary amino 
group, a tertiary amino group, a gust emery amino group, and 
an ammonium group, and the like. Also, less than 50% hy weight 
of an ethylenlcally iinsaturated compound may be copolymerized 
therewith. 

(P) Water •dispersible othylene-vxnyl ester copolymer. resins 
The water^dispersible ethylene -vinyl ester copolymer resin 
is a copolymer containing an ethylene unit and a vinyl ester 
unit* The vinyl ester units include, for example, alkyi vinyl 
esters such as vinyl acetate^ vinyl butyrate, vinyl Isononanic 
acid, vinyl versatate, and the like. Two or more vinyl eeter 
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units may be ueed as the vinyl ester unit. Among these vinyl 
eater units « vinyl acetate Is preferred. Less than 10 mole % 
of a polar monomer auch as an acrylic acid derivative « vinyl 
chloride, and the like may be copolymerlzed therewith. 

Any procesg for the manufacture of the above-mentioned water 
dispersion of the vinyl ester copolymerl2ed reoin nay be used 
with an emulsion polymerization technique being preferred. For 
example, preferably, these include, but are not limited to, 
processes disclosed in Japanese Laid-open Patent Publloatlons 
Nos. 11-71434 and 2002-348339. etc. 

(G) Kater-dlapersible modified polyolefinic resins 

The water^'disperaible modified polyolefinic resin refers to 
any polyolefinio reain having water dlspersibility. These in- 
clude i but are not limited to, polyolefinic resino having a 
hydrophilic group (such as earboxylie acid« sulfonic acid, 
phosphonic acid« and polyalkylene glycol, etc») Introduced 
into the polyolefln backbone to provide water dlspersibility. 
The polyolefln backbones of said polyolefinio resins include 
polyolefinic resins consisting of homopolymers of olefin mono- 
mers such as ethylene propylene, butene, and the like, or co- 
polymers of these monomers; ionomer resins consisting of co- 
polymers of ethylene with a polar monomer such as acrylic 
acid; and the like. 

(H) Copolymer resins having an isobutylene unit, a maleic 
acid unit, and a n-butyl acrylate unit 

The copolymer resin having an isobutylene unit, a maleic 
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acid u&lti and a a^butyl acrylate unit reC^re to suoh a ter- 
polymer sresln as described above wbich l6 soluble in an alka- 
line water. Its composition and process Include but Is not 
limited to, those disclosed In Japanese Laid-open Patent Fub« 
llcalton No* 5-112615 Is preferred. 

The terpolymer beoomee soluble In an aqueoufi alkaline solu-' 
tioQ by hydrolyzing Its acid anhydride portion with alkali 
Buch as aqueous ammonia or an aqueous sodium hydroxide solu- 
tion, and the like, 

(Aqueous coating solutions) 

According to the present invention, an aqueous coating solu- 
tion comprising the water soluble and/or dlfiperelble resins 
(A) -(H) are used for the formation of the adhesiveness- 
improving layer. 

In order to disperce or dissolve the resins (A) -(h) m water, 
a solvent may be mixed with the aqueous coating solution to 
make the coating solution readily wettable on the film, The 
solvents to be used Include highly polar solvents, i.e., boI^ 
vents that swell, disperse, or dissolve the water-dlsperslble 
polymer component. Specific examples of these solvents include 
alcohol-, ester*, ketone-, and amlde^based solvents having a 
carbon number of 1 to 5. The alcohols include methyl alcohol, 
ethyl alcohol, propyl alcohol, ieopropyl alcohol, butyl alco- 
hol, iaobutyl alcohol, t-butyl alcohol, pentyl alcohol, and 
neepentyl alcohol, and the like. Specific examples of the es- 
ter*, ketone* and amide-based solvents Include ethyl acetate, 
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butyl acetate, Isobutyl acetate r methyl celloBolve. ethyl cel« 
looolve^ and the like. These Bolvento may be ueed alonet or as 
a mixed solvent Xn coirfalDatlon* Also, in a preferred embodi- 
ment « an acid or alkali component may be added to control the 
pH o£ the Bijueoua eolvent so as to improve Its water solubll^ 
Ity or water dlsperslblllty, Further , a surfactant such as so- 
dium alkylbenzene sulfonates, sodium alkylnaphthalene sul- 
fonates » sodium alkylsulfonates. sodium alky lether sulfonates, 
and the like; and a fatty acid salt, lithium hydroxide^ potas- 
sium hydroxide, sodium hydrostlde^ sodium borate ^ eodlum car- 
bonate « sodium acetate, magnesium acetate, and the like may be 
contained in the water. 

(Fol3fmerlc ant 1- static agents blended In the adbeslveness- 
improvitig layer) 

Optionally, a styrene-based reala containing a sulfonate 
group component within the molecule « for example, a polysty- 
rene sulfonate may be blended as a polymeric antl- static agent 
in the adhesiveness -improving layer to provide an antl- static 
property. The polymeric anti-static agent is characterized as 
having a high hydrophlllclty of the sulfonic acid conqponent^ 
The styrene-based resins containing a sulfonate group compo- 
nent within the molecule include homopolymers such as the so* 
dlum« potassium, lithium, ammonium r and phosphonlum polysty- 
rene sulfonates, and the like; and copolymers of an acrylic 
monomer such as acrylate esters, methacrylate Qsters, etc., 
with a sulfonic acid monomer, and the like. 
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The molecular weight o£ the polystyrene sulfonate that can 
be used in the present invention is 1,000 to 150,000, prefera- 
bX7# 10,000 to 70,000. If the molecular weight is less than 
1,000, the coated film will not have fiufjeiclent water reoie- 
tance, and if it is more than 150,000, it will be difficult to 
homogeneously mix it with the. above-desGribed water- 
diapersible copoiymerlsed polymer. 

The content of aaid polymBric unti-gtatlc agent in the adbe- 
sivenesB* improving layer of the present invention is 5 to 60% 
by weight. If the content of the polymeric anti^static agent 
is lefifi than S% by weight, it will not generate the anti- 
atatic effect, and if it exceeds 60% by weighty the adhesive* 
ness of the film to the base material, the film strength and 
the solvent reeiatance will be Inaufficient^ which leads to, 
for example the deterioration of the water wettability of the 
film during offset printing, causing the generation of prob* 
lems such as thin spots, and bleeding. 

In the preferred embodiment of the present invention, the 
adhesiveness -Improving layer has a surface resistance value at 
25t; and 60 RH« of 1 x 10^ Q/D or lesSr If the surface resis- 
tance value exceeds 1 x 10^^ Q/D , the oriented eyndiotactic 
polystyrene-based film of the present invention Is likely to 
be charged which may adversely affect the workability and op- 
erability of the film during processing steps such as printing, 
or lamination, etc. ^so, m a preferred embodiment, the con- 
tact angle of the adhesiveness -improving layer with water is 
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40 degraee or more^ preferably 60 degrees or more with view of 
its water resletance. l£ Its contact angle in water le less 
than 40 degrees, the water wettability of the film during off- 
set printing becomes poori which may cause the generation of 
problems such as thin spots « and bleeding. 
(Smoothness -improving layers) 

When the film la used as a printed film having an excellent 
high- speed paper feeding property, a slipperinese- improving 
layer containing partiolee and/or waxes may preferably be 
laminated on the other side of the above-mentioned adhesive- 
ness -Improving, layer. In a preferred embodiment, said slip- 
per Iness- improving layer is made from a composition comprising 
(a) a copolymarized polyester resin, (b) a compound having a 
sulfonate group ^ (c) particles having an average particle else 
of 1.0 to 5*0 fim, and (d) a polymeric wax. 

The above-mentioned copolymerized polyester resin (a) le a 
water-soluble or water-dispersible copolymerlzefl polyester 
resin. It is a copolymeri2ed polyester polycondeneate having 
at least one dicarbpxylic acid component and at least one dlol 
component, and its ester-forming component as units, and may 
be a commonly used copolymerized polyester resin, but it may 
also be a copolymerized polyester resin having water dlspersi- 
bllity in^arted by the graft polymerization of a hydrophilic 
component onto an essentially water-insoluble polyester resin 
with a basic backbone that is neither water-dispersible nor 
water-soluble. 
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The dicarboxyllc acid component which 1g the unit of the co- 
polymerised polyester refiin (a) includefi, for example^ (1) 
aromatio dioarboscylic acids such as teraphthalic acid, 
leophthalla acidi 2, 6-nathlalene dicatboicylic acid, 4, 4*- 
biphenylene dlcarboaeylic acid, S-aodium aulfo-lfiophthallc acid, 
and the like; (2) aliphatic dicarboxyllc acida such as euc- 
clnlc acid, adiplc acid, azelalo acid; aebaaic aoid^ and the 
like: (3) alicyclic dicarboxyllc acido auch as l« 4- 
cyclohexane dicarboxyllc aeid« 1, 2-cyclohoxana dicarboxyllc 
acid, and the like,- and (4) unaaturated dicarboxyllc acida 
auch as maleic acid, fumaric acid, tetrabydrophthallc acid, 
and the like. Among other things, terephthalio acid and 
iBophthalle acid are preferred r hut a small amount of other 
dicarbojcylic acids may be added. 

The did component which Is the other component of the co- 
polymerised polyeeter reeln (a) includes, for example « (1) 
aliphatic diols such aa ethylene glycol « diethylene glycol, 
propylene glycol , l, 3 -propane dlol, 1, 4 -butane did, neopen- 
tyl glycol, 1, 6-hexane dlol, polyethylene glycol, and the 
like; (2) alicycllo diols such ae 1, 4-cyolohexane dlmethal^ 
and the like; (3) aromatic diols such as 4, 4<«bis (hy- 
droxyethyl) biaphenol A, and the like; and bis (polyoxyethyl- 
ene glycol) biaphenol ether. Among other things, ethylene gly- 
col, and diethylene glycol are most preferable, but a small 
amount of other diol component e may be used. 

In addition to the above-mentioned dicarnoxyllc acid compo- 
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Exent. 5-6odlum Bulfo^-isophtballa aold may preforably be us^d 
In the range of 1- to 10 mole % so as to impart water difi- 
perslbllity to the copolymer 1 zed polyester resin (a). Further, 
fiul£o-terephthalic acid, 4-Bul£o-lBophthalio acid, d-sulfo- 
Daphthalene-2, 6-dioarboxylic acid, and 5-(4-sulfopheno3cy) 
isophthalio acid, and the like may be used. 

The content of the copolymerized polyester rosin (a) in the 
slipperinee a -improving layer is preferably In the range of 30 
to 9S« by weight. If it is less than 30% by weight, the re- 
sulting film does not have satisfactory strength, and is 
likely to separate in the presence of an eaetemal force* Fur-» 
ther, the particles separate from the layers of the film. Also, 
if it exceeds 95% by weight, the film strength is improved, 
but is less likely to exhibit the intended performances such 
as anti-statlo properties, slipperiness, and the like. The 
preferred content is 50 to 90% by weight. 

The above -de scribed compound having a sulfonate group (b) is 
a compound used for the purpose of providing the anti<-static 
property, and includes, for example, polymeria anti*statla 
agents which are comprised of one or more polymers of unsatu- 
rated monomers having a sulfonate group (for example, sodium 
vinyl sulfonate, sodium methacryl sulfonate, sodium styrene 
sulfonate, ammonium vinyl sulfonate, potassium methacryl bu1« 
fonata, and lithium styrene sulfonate, and the like); and 
monomeric anti-static agents represented by R^SOsX (wherein R 
is an alkyl group, an aryl group, or an aromatic having an al- 
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kyl group, and X Is a metal ion (for example « a cation such 
as Li I Naj K, etc»), an ammonium ion, an amine ion. or a phos- 
phate ester ion) « and dimers thereof, but is not limited to 
these oompoUAds, so long as it has a sulfonate group with ex- 
aallent thermal resistance^ and functions to generate anti** 
static propeirtieB. 

The polymeric atiti- static agents include, for example, poly- 
mer compounds which are similar to those comprising a polysty- 
rene sulfonate salt as a major component that are blended in 
the adhesiveness -improving layer. 

The monomerlc anti-^etatic agents include, for example, al3cyl 
sulfonates such as sofllum pentane sulfonate, sodium octane 
sulfonate, lithium octane sulfonate, potassium ootane sul** 
fonate, and sodium tetradecyl sulfonate; and aryl sulfonates 
such as sodium benzyl sulfonate, sodium tolyl sulfonate, so- 
dium naphtyi sulfonate; and aromatic sulfonates having an al- 
Icyl group, for example, metal (e.g., Li, K, and Na) alkylben- 
2one sulfonates having a carbon nvunber of 9 to 2Qi such as so* 
dium dodecyl benzene sulfonate, sodium alkylnaphthalene sul- 
fonates having a carbon number of 8 to 20, and sodium alkyl** 
phenylether dlsulfonates having a carbon number of s to 20. 

The content of the conq^ound having a sulfonate group (b) 
that can used in the present invention in the 9lipperiness<* 
improving layer is preferably S to 50% by weight, more pref- 
erably 10 to 30* by weight for th^ polymeric anti-static agent, 
and preferably 0*5 to 15% by weight, more preferably 2 to 10% 
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by weight for the monomerlc aatl-etatic agent. The above- 
described monomerlo and polymeric compounds may be mixed and 
UBed» X£ the content of the compound having a eulfonate group 
in the sllpperineDS -improving layer la too little, the surface 
specific reslBtance value of the slipperinegs-^ improving layer 
beoemeB greater. The surface specific resietance value of the 
fillpperineee-improving layer is preferably 1 x 10" fi / □ or 
less at 2 St: and 50 RH%, and if it exceeds 1 x 10^ 0/0 , the 
paper feeding property at high-speed printer will deteriorate. 
If the content of the oompound having a sulfonate group (b) is 
too high, contamination on the printing surface may occur due 
to the set off and separation of particle. 

The particles having an average particle size of 1*0 to 5,0 
/an (c) that can be used in the present invention include com- 
merciaXly available inorganic and/ or organic particles. The 
average particle size is more preferably in the range of X to 
3 /m. For example, the inorganic particles inolude^ but are 
not limited to, silica^ calcium carbonate, alumina, and the 
like. For example, the organic particles Include, but are not 
limited to, olefinic resins, acrylic resins, styrene-based 
resins / urethane- based resins « amide-based resins 1 and ester 
based resins, and the like. Particles having a more uniform 
particle size and higher thermal resistance are preferable^ 
such as crosslinked polystyrene-based spherical particles, 
benzoguanamine -based spherical particles, crosalinkod acrylic 
spherical particles, and silicone-based spherical particles. 
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Aleo, the content of the above-montioned portleles In the 
olipperinese-improving layer is 0.3 to 10% by weight, prefera<- 
bly 0.7 to 5« by weight. If the average particle size Is lefifi 
than 1 /mi or If the particle content Is lepp than 0.3% by 
weight, a satlafaotory unevennesaCflne protruelona) la leaa 
likely to be formed on the surface of the BllpparlneeB- 
improving layer. Consequently^ when the £lltn$ are made as a 
sheet-fed film, an air layar Is less likely to be created be- 
tween the films ^ which prevents the reduction of friction af- 
ter the release of the load, and makes It difficult to raise 
the printing speed. If the average particle size exceeds 10 /Am, 
or If the particle content Is more than 10% by weight, the 
film haze is Increased to cause the deterioration of the 
transparency, and also the separation of the particles which 
results in the generation of a stain on the printing surface, 
a decrease in the printing quality, and contamination of the 
printer, and the like. 

The polymeric wax components (d) that can be used In the 
present invention are not specifically limited , and include 
those known in the art, so long as they do not affeot the 
transparency, for example, polyethylene ^-based waxes, polypro- 
pylene-based waxes ^ and fatty acid-based waxes, and the like. 
The weight -average molecular weight of the wax component is 
preferably 1,000 to 10,000, more preferably l,Soo to 6,ooo» If 
the molecular weight is less than 1,000, weeping from the in- 
side of the coated layer onto the fiurface may cause transfer 
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contamination of the printing surface, adversely a££eat the 
adheslvenefifi of the ink. I£ the molecular weight ie more than 
10,000, the improvement in the sllpperineBs will not be euffl- 
cient . 

The content of the polymeric wax (d) in the slipperinees- 
Improving layer in 1 to 10% by weight, preferably 2 to S% by 
weight. If the content of the polymeric wax (d) in the slip- 
perinea B- improving layer is less than 1% by weighty the reduc^ 
tion of the friction coefficient is not sufficient, which re- 
sults in the deterioration of the paper feeding property at 
high printing speed, making it impossible to print at high 
speed.. If the content of the polymeric wax (d) in the slip- 
periness^improving layer exceeds 109 by weight, the separation 
of the wax component may cause contamJ-nation on the printing 
surface, and alao deterioration of transparency with increased 
haze. 

The slipperlnesfi improving effect of the slipperlness- 
improving layer according to the present invention is accom- 
plished by (1) the air retaining effect between the films due 
to the presence of unevenness on film surface (fine protru- 
sions) of the particles which have an average particle slse of 
1 to 10 /^m, and are contained in the modifying layer on both 
eiurfaces; (2) the anti-static electricity effect from the 
metal sulfonate contained in the slipperiness -improving layer; 
and (3) the reduction of the static friction coefficient from 
the polymeric wax component contained in the slipperinese- 
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Improviug layer. If all of these three effects axe not present, 
the resulting film has insufficient slipperiness when the sev-^ 
ered film begins to move f^rom the resting state « poor trane- 
ferability from the sheeted and piled situation « poor engage* 
ment stability during the paper feeding, which makes it impos- 
alblo to raise the printing speed. 

Aooordlng to the present invention, both the static and dy- 
namlc friction coefficients of the film surfaces of the adhe- 
siveness-improving layer and the slipperiness "'improving layer 
are preferably less than 0.5. if either of the friction coef- 
ficients exceeds 0*5, the resulting film has insufficient 
slipperiness which leads to the poor transferability of the 
film during the paper feeding in a sheet -fed printer. 

BEST MODE CARRYING OUT THE INVENTION 
EXAMPt.ES 

The following examples specifically illustrate the present 
Invention « but the present invention is not limited to these 
examples * 

The oharaoterlBticB shown in the examples are measured and 
evaluated according to the following procedures. 

(1) The evaluation of the adhesiveness between the film and 
the adhesiveness-improving layer 

The adhesiveness between the syndiotactlc polystyrene-based 
film and the adhesiveness-improving layer was evaluated by the 
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following tape peeling test* 

A 50 mm >c 60 mm portion o£ double-sided tape (No. 535A from 
Nitto Denzai, GozpO wao attaohed to a glass platei to whloh 
an oriented ayndiotaotic polygtyrene-baaed film having an ad- 
besiveneBP-improviug layer laminated was attached with the 
coating surface upward. Then^ about half of a portion of cel- 
lophane adhesive tape (CT-24 from Nichiban, Corp.) having 24 
mm width and 100 mm length vac attached to the sxix-faoe of the 
adheelvenes a -Improving layer. The attached portion of the cel- 
lophane adhesive tape was pressed and adhered to the layer 
with the folded curved portion of a polytetrafluoroethylene 
plate having 2 mm thickness^ 30 mm width and 100 mm length. 
Then, the cellophane adhesive tape was rapidly peeled off by 
hand in a 90 degree direction, and the peeled place was visu- 
ally observed. The quality of the adhesiveness between the ad- 
hesiveness-improving layer and the ayndiotactic polystyrene- 
based film was determined as the case where the adhesive layer 
was not peeled off was designated as O, and the case where it 
was peeled off wa£i designated as X« 

(2) The evaluation of prlntabllity 

The print ability (the wettability and adhesiveness of the 
ink) of the syndiotactic polystyrene-based film was evaluated 
according to the following evaluation procedure* 

1) Gravure ink 

The adhesiveness-modifying side of an A- 4 (210 mm x 297 mm) 
test piece was coated with a gravure ink (New Fine R39 Navy 
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Blue from Toyo Ink, Corp.) eo that the thlcknefis after drying 
was 3 fMt and dried at 90*^ for 120 seconds « la addition, the 
testing gravure ink was prepared by diluting a commercially 
available gravure inX with a diluent (NF102 from Toyo Ink. 
Corp.) and controlling ito vigcosity. The viscosity of the 
gravure ink was measured with a #3 Zeihn Cup, and controlled so 
that it was 17 seconds. In the above evaluation, those which 
do not repel the ink was designated as O, and those which re- 
pel the ink was designated as X . Further^ the adhesiveness of 
the ink layer was evaluated by the same peeling test as in (1). 
and those which were not peeled off were designated as O. and 
those Which were peeled off were designated as X , 

2) UV curing ink, oxidation -type polymeric ink, solvent-type 
ink 

k UV curing ink (UVA710 Black from Seiko Advance, inc.) was 
printed on the adhesiveness-improving layer with a Tetron 
screen (#300 mesh) « and exposed to UV at 500 mJ/cm^. 

An oxidation-type polymario ink (from Jujo Kako, Corp.« 
Blaok] was diluted with a diluent (Tetron (R) from Jujo Kakoi 
Corp*) in the ratio of ink to diluent =4:1, and printed on 
the adhesiveness -improving layer with a Tetron screen (#250 
mesh), and allowed to stand for 24 hours. 

Using a solvent-type ink (TBP-400G from Toyo Ink, Coxp.), 
the adhesiveness -improving layer of the film was printed with 
the RI Tester, and allowed to stand and dry for 24 hours, and 
evaluated according the above-described procedure « Also^ using 
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tho other oolvent-typo ink (Tetroa (R) from Jujo Ink, Corp.), 
the adheolveness-lroproving layer of the film was printed with 
a #250 screen, and allowed to 6tand £or 24 hours. 

Then, each Ink layer was croee-cut with a cutter knife to 
form 100 2iran x 2mm grids « to which a cellophane adhesive tape 
(CT-24 from Nlchiban, Corp,) was attached, avoiding air bub- 
bles from entering therebetween, and further to Which the 
folded curved portion of a polytetraf luoroethylene plate hav- 
ing 2 mm thickness, 30 mm width and 100 mm length wao rubbed 
and tightiy-^adhered. Thereafter, both edges of the ink surface 
with no cellophane adhesive tape being adhered were pressed by 
hand, and rapidly peeled off In a 90-degree direction. 

After the peeling, the ink surface was observed, and its ad- 
hesiveness was evaluated based on the percentage of the re- 
maining Ink on tho 100 gride (Even a partially peeled grid was 
regarded as being peeled off) according to the following 4 
ratings. The ratings O and O wore considered acceptable. In 
addition, the term, ''sufficient adhesiveness" in the present 
invention is defined as having an ink remaining percentage of 
90% or more in the above- described evaluation. 

@ : 100% remaining percentage (no peeling] 

0 * 90 to less than 100% remaining percentage (practically used 
without any problems) 

A : 70 to less than 90% remaining percentage (somewhat weak adh 
esivanees^ and may cause some practical problems) 

X : less than 70% remaining percentage (poor adhesiveness) 
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(3) Laminate etrecigthr waterproof laminate strength 

A 100 : 16 bXend o£ a polyurethane- based adhesive (TM590 
from T070 Morton Corp.) and a curing agent {CAT56 from Toyo 
Morton Corp.) were coated on the adbealveneeB- improving layer 
of the sample film, and thereafter dry-laminated with a linear 
low-denelty polyethylene film (L-LDPE film: L6102 from Toyobo, 
Co., Ltd,) at a thickneoB of 40 fim, and aged at 40*C for three 
days to form a laminate film. The laminate film obtained ac-^ 
cording to the above- deocrlbed procedure was made a IS xmn x 
150 mm cut psmple in the lengthwise direction to expose the 
adhesive surface, and measure the laminate strength (9D-degree 
peeling) . For the waterproof laminate strength « the adhesive 
surface of the film was exposed and the film was then immersed 
in water for 5 houre at room temperature, during which the 
laminate strength (90 -degree peeling) was measured. 7he meas- 
urement of the peeling strength was made under the following 
conditions. The measurement device: the tensile tester (Tensi- 
lon UTMII type from Toyo Baldwin^ Corp.), the aample width; 15 
mm, and the tensile speed 1 200 mm/min. 

(4) Glass transition temperatures of the water- dispersible 
copolymerized polyesters 

First, a gauze was prepared by washing it with clean acetone 
and drying it. The adhesiveness -improving layer was scraped 
with gau2e impregnated With acetone* A sample of the adhesive- 
ness- improving layer, which was separated from the gause, ex-- 
tract ed with a Soxhlet extraction apparatus, and dried and bo- 
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lldified^ was measured by DSC under the following conditionA 
to detextnina the glafiiB transition temperature according to the 
JIS K 7121. 
(Soxblet extraction conditions) 

Solvent; acetone, hot water bath teiaperature; 95*0 
(DSC measurement conditions ) 

Apparatus; DSC3100 from Hacscience, Corp., pan; aluminum pan 
(non- airtight type) 

Sample weight; 4 mg. Starting temperature: -100*C 

Heating speed; ZO'C/mLn. Atmosphere; argon 

(5) Proton NMR measurements of the vater-dlsperslble copoly- 
nerized polyesters 

First/ a gauze was prepared by thoroughly washing It with 
clean acetone at 95^ In a hot water bath temperature using a 
Soxhlet extraction apparatus, followed by drying. The adhe- 
oiveneee ^improving layer was scraped with the gauze having a 
slight amount of acetone attached thereon. A 1 mg sample o£ 
the adhesiveness-improving layer, which was extracted from the 
gauze at 95 in a hot water bath temperature using a Soxhlet 
extraction apparatus, and dried and solidified by evaporating 
the acetone^ was subjected to the proton NMR measurement under 
the following conditions. 

(Measurement conditions) 

Apparatus t Nuclear magnetic resonance apparatus (AVANCE500 
from BRUKER) 

Solvent: deuterated chlorofozm / trif luoroacetic acid • 9/1 (v 
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/V) 

*H reeonancQ frequencyt 500HHz< Number o£ Intogratlon: 512 
MeaBurernetit teniperBturB: room temperature 

(6) Surfaee resistaDoes 

The Bpeci£ic surface reslstanoe value ( Q / □ ) for the adbe* 
slveaesfi- improving layer was measured by allowing a £ilm Bam* 
pie to stand under an atmoBphere o£ 23 ^ and 65« RH for 24 
hours, and using Hirestar IP (from MitBubishi YuXa, Inc.) at 
an applied voltage of 500 V under this atmoephere. 

(7) Contact angle of water 

Ueing a CA-X type contect angle meter from Kyowa Kaimen Ka- 
gaJcUj Corp. 4 the contact angle was meaeured for. 30 Beconda af- 
ter adding about 0.05 cc of an ion exchanged water dropwise 
onto the adheaiveneBS- improving layer under the conditione of 
25t: and 60 RH%. 

(6) Static friction coefficient fis, and dynamic friction co- 
efficient ^(d 

These coefficients were measured under the following condi- 
tiona according to JI8 C 2151* 

Test pieces for flat places s ueed on the Blipperiness- 
improving layer at a width of lao mm^ and a length of 250 mm; 

Test pieces for sleds: used on the adheslvenBBs>* improving 
layer at a width of 120 mm, and a length of 120 mm; 

Atmospheret 23*C« SOt RH; 

Sled weight I 200 g 

Test speed: 150 mm/min. 
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(d) Water resistaixce values 

On the adhesiveness -Improving layer of the film, offset ink 
(Bestcure 161 from T 6 K Toka, Co., Ltd.) was printed with an 
RI tester (RI-3 from Min Seisakusho) . Then, the laminated film 
was exposed to a high pressure meroury lamp at an irradiation 
energy of 200 mJ/cm^# and an irradiation distance of 15 cm 
while feeding it at 5 m/min. to form an ink layer of 1 f4m 
thicknasfi . 

The resulting film was placed in water in an autoclave (8R- 
24 from T01X7 Seiko. Corp*)^ and subjected to the pressure 
boiling treatment at 120 over 1 hour. After the boiling 
treatment « the autoclave was returned to ordinary pressure, 
and the laminated film was removed from the autoclave. After 
the water on the surface of the laminated film was removed, 
the film was allowed to stand at an ordinary temperature for 
12 hours. 

The adhesiveness of the ink layer of the laminated film af- 
ter the boiling treatment was determined according to the 
testing procedure of JIS K 5400, 6.5.1. Specifically, 100 grid 
scratch marks were made up to the base film using a cutter 
knife at a gap of 2 mm. Then, a portion of cellophane adhesive 
tape (No. 405 from Nlchlbani Corp,. 24 mm width) was attached 
to the grid scratch surfaces. The attached portion of the cel- 
lophane adhesive tape was pressed and adhered to the layer 
with the folded curved portion of a polytetraf luoroethylene 
plate having 2 mm thickness, 30 mm width and 100 mm length. 
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TbeKii the cellophand adhesive tape was vertically peeled off 
f^cozn the film, and the number of the peeled grids waa visually 
counted to detekOiined the adhesiveness according to the fol- 
lowing equations. In addition^ even a partially paelad grid 
waa counted. as being peeled off. 

Adhesiveness {%) = (l *- the number of the peeled gride / 
100) X 100 

The water resistance was rated based on the following stan- 
dard 

®i 100«. O: 99-96%, Ai 95-ao«, and X: 79-0% 

(10) Compatibility with wetting with water 

When the adhesiveness -improving layer of the film was 
printed using a solvent-type offset printing ink (T6P-4006, 
from Toyo Ink, Corp*) by the RI teeter, the printing surface 
before applying the Ink was wetted by adding 0.2ml| 0.4 ral or 
0.6 ml of an ion exchanged water dropwisa using a dropper, and 
pressed by a Norton roller , and then printed with the ink. The 
presence or absence of the ink transfer problem was observed. 

(11) Paper feeding stability 

Using a sheet-fed offset printer (Speed Master from Heldel- 
berg, Corp«, a eight-color printer), sheet-fed films having a 
full size of 636 mm )c 939 mm were laminated j and fed and 
printed at a low printing speed of 4,000 sheet / hr., and a 
high printing speed of B,000 sheets / hr., and evaluated in 
paper feeding stability. 

(12) Printing quality 
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The appearance o£ tha printed samplee used In the paper 
feeding stability evaluation waa visually observed. On thia 
occasion^ the appearance vaa visually observed not from the 
printed surface, but through the film from the back surface. 
The following criteria vere used. 

Clarity: The printed image is clearly visible without being 
interrupted by the base film or the coated layer. 

Printability: Neither color shading nor lack of cohesion due 
to the poor transfer of the printing ink is found. 

(13) Tensile impact strength 

The film was out at a size of 100 mm in the longitudinal di- 
rection and 10 mm in the transversal direction to form a sam- 
ple for the measurement. The tensile impact strength of the 
sample was measured using a UNIVERSAL IKPACT TESTKR from Toyo 
Seiki Seisakusho according to the following procedure. One 
side of the measurement sample was installed into a cross head, 
and the other was installed into a hammer. The arm was sbaicen 
dovn to the sample at an air shot full scale of lo kgf and an 
uplifted angle of 135 degrees, and a location where the needle 
has stopped was read. The tensile impact strength (K) was cal- 
culated from the angle according to the following formula. 
Each sample was measured eight times , and the maximum and 
minimum values were eliminated. The remaining six measurement 
values were averaged, and used. 
K - B X 9.S07 X 10"^ / (T X W) 

K ; Tensile impact strength (J/mm^) 
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E s 0.7071 X WR f WRcofiB 
T i san^ld tblcKneBi; (mm) 
W : SajT^le width (mm) 
E ; Work load (kgf x om) 
WR; 5.B579(kgf X om) 

; MeaauremQAt angle (degree) 
(Manufacture of orieoted syndlotaatlc polystyretie-baBed 
films) 

A ?olymer chip made by adding 2.0« by weight of croselinked 
polystyrene fine particles having an average particle 9i2e of 
2 //m as a slipping agent to 100% by weight of a syndiotactic 
polystyrene (having a weight -average molecular weight of 
300,000) wa0 mixed with a polymer chip having no slipping 
agent added at a weight ratio of 1 : 9, and then dried, melted 
at 295*0, extruded from the T dies of a 500 /zm lip gap, adhered, 
ooolQd and solidified by a 40*C cooling roll according to the 
eleotrostatic application method to form a 40 /An amorphous 
non« oriented sheet. 

Said amorphous non- oriented (unst retched) ebeet was first 
pre^heated at 98*^ with the roll, and further heated at a sur> 
face temperature of 750 1C with four infrared heaters, ori** 
ented( stretched) 3.3-fold at a film temperature of 140*0 in the 
longitudinal dlreotion, and further oriented( stretched] 1.2- 
fold with a 120^ roll in the longitudinal direction, then sub- 
jected to the 124 longitudinal relaxation treatment between 
the 150*0 ceramic roll and the 40*0 metal roll, coated with the 
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presarlbed coating solution by a dies coating procedure, dried 
with a 70'C hot air. and further pre-heated at ne'e with a 
tet^ter, oriented (atrotched) 3.5-£old at an orienta- 
tion (stretching) temperature of IZoXi In the transversal dlrec«* 
tlon, and thermally fixed at 265t: for lo seconds. Then, it was 
subjected to the B% transversal relaxation treatment at 230t^j. 
and further to the 3% longitudinal relaxation treatment be- 
tween the ZZoX^ ceramic roll and the 40^^ metal rolls to form a 
biaxiaily oriented syndiotactic polystyrene-<based film having 
a film thickness of 20 /<m. The total amount of the coating 
agent applied was 0.1 g/m^. The tables show the evaluation re- 
sults o£ the resulting oriented syndiotactic polystyrene -based 
films, 

(Example lA) 

As the coating solution for the formation of the adhesive-* 
nesB- improving layer / a styrene-aciryllc water^dlsperslble 
polymer solution (VBPlOl from Sakata Ink, Corp., solid concen- 
tration: 35 ±5% by weight (from the brochure)) was diluted in 
pure water to 10 to 20% by weight 1 and used. 

(Comparative Example 1) 

An oriented syndiotactic polystyrene-abased film having no 
adhesiveness -improving layer was obtained by the same proce- 
dure as in Example lA except that no coating solution was ap- 
plied . 

(Example 2A) 

As the coating solution for the formation of the adbeslve- 
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QdBS-iinproving layer, a water dispersion o£ a random copolymer 
conprislng styrene, methyl inethacrylate« butyl methacrylate, 
and 2^hydroxyeti\yl xnethacrylata as major componentB was di- 
luted Iti pure water to 10 to 20% by weighty and ueed. The 
weight ratio of the styrene in aaid polymer was 0.46. 
(Example 3A) 

As tha coating solution for the formation of the adheaive- 
nes8-i!nprovlng layer, a water dispersion of a polymer having 
an acrylic monomer graft-polymerized onto a polystyrene chain, 
said acrylic monomer comprlalng methyl methacrylate^ butyl 
methacrylate, and 2 -hydroxy ethyl methaorylate as major compo- 
nents « was diluted in pure water to 10 to 20% by weight, and 
used. The weight ratio of the styrene in said polymer was 0.4S. 

(Example 4A) 

As the coating solution for the formation of the adhesive- 
ness -improving layer, a water dispersion of a block copolymer 
of a polystyrene chain and a chain comprising methyl methaory- 
late , butyl methacrylatei and 2-hydroxyethyi methaorylate as 
major components was diluted in pure water to 10 to 20% by 
weight I and used. The weight ratio o£ the styrene in said 
polymer was 0,49. 

(Examples 5A, 6A, 7a, bA, 9A) 

As the coating solutions for the formation of the adhesive- 
ness-improving layer, a water dispersion of a random copolymer 
comprising styrene « methyl methaorylate, butyl methaorylate, 
and 2-hydroxyethyl methaorylate as major components was used. 
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The weight ratios o£ thd otyrene component in said polTtnerfi 
were 0.25, 0.45, 0.65, 0.90, and 0«10» 

(Examples 1B# 2B)# (Comparative Examples 2# 9} 
Ab the coating solution £or the formation of the adheaive- 
neas- improving layer, each o£ a water-dlaperslble type copoly* 
meriaed polyester having a glass transition temperature of - 
7 *C (Bironal MD-1930 from Toyobo Co., Ltd-)^ a water- 
dieperfiiblo type gopolymerized polyester having a glass tran-* 
fiition temperature of "17^ (Bironal MD-19a5 from Toyobo Co., 
Ltd.)« a water-difipersible type oopolymerised polyester having 
a glass transition temperature of 70*0 (Bironal ND-IZOO from 
Toyobo Co., Ltd,)/ and a water- dispersible type copolymarized 
polyester having a glass transition temperature of 79 (Bi- 
ronal MD-150D from Toyobo Co., Ltd.) was diluted in a 9 i 1 
(by weight) mixture of water / isopropyl alcohol to a solid 
concentration of 10% by weight, and used* 

(Examples 3B, 4B), (Comparative Examples 4, 5) 
As the coating solution for the f orttiation of the adhesive-' 
nes BP Improving layer^ 300 parts by weight of a copolymerized 
polyester having the following molar ratio r and 140 parts by 
weight of n* butyl cellosolve were stirred in the vessel at 
150«170'C for about 3 hours to fozm a homogeneous solution^ 
which was cooled to 80 , and slowly added with 560 parts by 
weight of water while stirring to. yield a milk white water 
dispersion having a solid concentration of 30« by weight. The 
water dispersion was further diluted with a 9 ? 1 (by weight) 
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mixture o£ water / Isopropyl alcohol to a solid concentration 
of 10% by wol^ht, and used. 



Table 1 



copolymer 
oompooi- 
ciotk. (mo- 
lar ratio) 


dicBxboxyllc acid cofoponants 


dlol con^on^atft 


taKphthflXl 
Q aald 


iaophthaU 
a aoid 


adiplo 


flUl^O* 

ieophthal 
ic aeid 
Na salt 


aae 

917001 


oiotayl- 
ool 


DQopaD- 
tyi 

glycol 


BxampX* 3B 


55 


0 


44 


2 


50 


50 


0 




50 


0 


44 


6 


60 


0 


40 


Compara- 
tive 

'ttaiopla m 


47 


47 


0 


" "6 


" 'fid'"-" 


0 


40 


Compara- 
tlvo 

Sxainpl« 4B 


46 


■ "'31 


■ 15 


6 


60 


0 


40 



(ExampleB ICs 2C) 

As the. coating solution for the formation of the adheaive- 
ness- improving layer, each coating Bolution (having a solid 
content of 9% by weight) of a water-soluble polyurethane res- 
ins having the terminal isocyanate groupa blocked with hydro- 
philic groups (Estron from Dai-ichi Kogyo Seiyaku Co., Ltd.), 
and the water dispersion of a polyurethane resin (AP-30 from 
Dainippoa ink and Chemicals, Inc.) was used. 

(Example ic) 

As the coating solution for the formation of the adhesive- 
ness-improving layer^ a water-soluble polyurethane resin hav- 
ing the isocyanate end groups blocked with hydrophillo groups 
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(EBtron £rom Dai*<ichi Kogyo Selyaku Co., Ltd.) vas diluted to 
a solid content of 9% by weighty and used. 
(Example ID) 

Afi the coating solution €ot the formation o£ the adhesive- 
neas^ improving lay^X/ the water disperoion (hayltxg a solid 
concentration of 6% by weight) of a polyamide-based resin com- 
prising 6 -caprolaotam / sebecic acid / a polyetylene glycol 
with u molecular weight of 600, having amino propyl groups in- 
troduced into both ends (56 mole % / 22 mole % / 22 mole I) 
was used. 

(Examples 2D, 3D) 

As tho coating solution for the formation of the adhesive- 
ness'improving layer, the water dispersion of the same polyam- 
ide-based resin as in Example ID was used« except that each of 
the oopolymerization compositions of the polyamide-based res- 
ins was N-bis(aminoethyl) methylsmine / adipic acid / fi - 
caprolactam - 25 / 25 / 50 (mole %), and N-bls (aminoethyl) 
thylamine / a polyetylene glycol with a molecular weight of 
600, having amino propyl groups introduced into both ends / 
hexamethylene diamine / adipic acid / sebacio acid a 15 / 35 / 
50 / 85 / 15. 

(Example IE) 

As the coating solution for the formation' of the adhesive- 
ness-improving layer I 440 parts by weight of acrylonitrile, SO 
parts by weight of methyl acrylate, 16 parts by weight of so- 
dium p-styrene sulfonate, and 1161 parts by weight of water 
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were charged into an autoclave, followed by the addition of 
0.5 part by weight of dl-tert -butyl peroxide aa a polymeriza- 
tion Initiator^ on the basis of the sum of the monomer amountB^ 
and thereafter sealed « and then polymerized at a temperature 
of 130t: for 23 minutes while stirring to yield a polyacrylonl- 
trlle-based resin emulsion. The emulsion was diluted with a 
95 : 5 (by weight) mixture of water / isopropanol to a resin 
concentration o£ 10% by weighty and used. 
(Example* 2E) 

As the coating solution for the formation of the adhesive- 
ness-Improving layer, an emulsion obtained by the same proce- 
dure as in Escample IE, except that the polyacryionitrlle-based 
resin composition was changed to acrylonitrlle / butyl methac- 
rylate / acrylic acid / sodium p-styrene sulfonate - 85 / 7 / 
5/3 (weight ratio) . 

(Example IF) 

As the coating solution for the formation of the adhesive- 
ness-improving layer, each coating solution (having a solid 
concentration of 10% by weight) of an ethylene -vinyl aoetate* 
based water-diepereion, sumika Plax S-401 from Sumlka Chemtex, 
Corp., and an ethylene ^ vinyl acetate-based water-dispersion, 
Suffllka Flex 6-951 from Sumlka Chemtex, Corp. (Special eater 
copolymer) was used. 

(Examples IG, 2G) 

As the coating solution for the formation of the adhesive- 
ness*- Improving layer, each coating solution (having a solid 
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coDcentration of 104 by might) d£ a modified ioaomer- based 
polyolefiinic rdsin water dlBpersioti, Chemlpearl S-120 from 
Mltfiul Chemicals, Inc.« a modified polyethylene -based polyole- 
finio resin water dli$persion« chemlpearl M-200 from Hitoul 
Chemicals, inc., and a modified polyethylene-based polyole- 
flnlo resin water diopea:sion# Hitec S^3121 was used. 
(EKarople IM) 

As the coating solution for the formation of the adhesive- 
ness -linprcving layer, a coating solution (having b solid con- 
tent of 10% by weight) consisting o£ an aqueous alkali solu- 
tion of a copolymer resin comprising an laobutylene unit, a 
malelc acid unit, and a n -butyl acrylate unit, Kuraray Isoban^ 
10 from Kuraray Co., Ltd. 

(Example IH) 

As the coating solution for the formation of the adheBive** 
ness- Improving layer, a coating Solution (having a solid con- 
tent of 10* by weight) comprising Kuraray Isoban-io from Kura- 
ray Co., Ltd., and a water-'dispersible polyester resin, HD« 
1200 from Toyobo, Co*, Ltd., both ef which were blended at an 
equivalent weight ratio ^ was used. 

(Example lOA) 

As the coating solution for the formation of the adhesive* 
ness •improving layer, a coating solution of a water- 
dispersible copolymer comprising as major components styrene, 
methyl methacrylate ^ butyl methacrylate, and Z^-hydroxyethyl 
methacrylate (the weight ratio of the styrene component to the 
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copolymer is 0.25 to 1]^ and ammonium polyetyrene fiulfotiate 
having a molecular weight of 70,000 (from Nihoa NSC^ Corp.), 
both o£ which were blended at a solid weight ratio o£ 70 / 30, 
and adJuBted bo that the total resin solid oonoentretion was 
5« by weighty and water / Isopropyl alcohol - 60 / 40, was 
used, 

(Examples llA^ 12A) 

As the coating solution for the formation of the adhesive- 
ness-Improving layer, a coating solution prepared iti the same 
manner as in Example loA was used, except that the weight ra- 
tio of the styrene component was changed to 0.45 and 0,65, re- 
spectively. 

(Example 13A) 

As the coating solution for the formation of the adheslve- 
ne5B<^lmproving layer, a coating solution prepared in the same 
manner as in Example lOA was used, except that the ammonium 
polystyrene sulfonate having a molecular weight of 70,ooo was 
replaced with lithium polystyrene sulfonate having a molecular 
weight of 10,000 (from Nibon NSC, Corp.), 

(Comparative Example 6) 

As the coating solution for the formation of the adhesive- 
ness -improving layer I a coating solution prepared in the same 
manner as in Example lOA was used, except that it comprises 
ammonium polystyrene sulfonate alone. 

(Example 14A) 

As the coating solution for the formation of the adhesive - 

50 



SEP-10-2004 17:36 



KENYON a KENYON 



212 425 5288 P. 56/69 



TY09e 



nag B» Improving layer ^ a ooatlng eolutlon prepared in the eame 
manner ao in Example 10 A was used. Aa the coating solution for 
the forznatlon of the Bllpperinefis-* improving layer, a ooatlng 
solution (having all solid aonoentration of 5% by weight) made 
by blending in a mixed solvent of an ion exchanged water and 
isopropyl alcohol (weight ratio: 60 / 40.) a water-diepersible 
polyester-based copolymer (Vylonal HD-16 from Toyobo, Co., 
Ltd* ) , dodecyldiphenyloxide sodium sulfonate as the metal sul- 
fonate (An anionic anti^static agent from Mateumoto Yushir Co., 
Ltd.), a polyethylene- based emulsion wax as the polymeric wax 
(from Toho Chemical Industries Co.^ Ltd.)# etyrene- 
benzoguanamine type spherical organic particles having an av- 
erage particle size of 2.2 ;/m as the particles (from Nibon 
Shokubai Industries Co., LtdOr and a colloidal silica having 
an average particle size of 0,04 /im as the particles (Nissan 
Chemical Industries ^ Ltd.) was used so that the solid weight 
ratio was SO /2.S/ 2.5/0.5/5* 
(Bxamplee ISA, 16A) 

As the coating solution for the formation of the adhesive- 
nee s- improving layer, the same coating solution as in each of 
Examples llA and 12A. As the coating solution for the forma- 
tion of the slipperinesB-improving layer, the same coating so- 
lutioti as in Example 14A was used for both exan^les^ 

(Examples 17A) 

As the coating solution for the formation of the adhesive- 
ness-improving layer, the same coating solution as in Example 
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lOA was ufifid. AG the coating dolutloa for the formation of the 
slipperiness^improving layer, a coating solution (having a 
solid concentration of 5% by weight] of a vrater** diaper a xbie 
polyeetar-basad copolymer (Vylonal MD-16 from Toyobo, Co., 
Ltd«) / dodecyldiphenyloxida sodium disulfonate / (An anionic 
anti-'Btatic agent from riatsumoto Itushi, Co., Ltd.) / a poly- 
ethylene -based emulsion wax (from Toho Chemical Industries Co., 
Ltd.) / otyrene-benzoguanomina-based spherical organic parti-* 
ales (from Nihon ShoKubal Industries Co., Ltd.) / a colloidal 
silica having an average particle size of 0.04 /zm (Nissan 
Chemical Industries, Ltd.) at a solid weight ratio of 50 / 5 / 
2.5/ 0.5/5 was used . 
(Comparative Example 1) 

As the coating solution for the formation of the slipperl- 
nas a -improving layer « the same coating solution as in Example 
14A was used, except that the polymeric wax blended in Example 
14A was not used. 

(Comparative Example 2) 

Only the slipperinoss- improving layer was fozmed. 
(Comparative Example 3 = Example lOA) 

She formation of the slipperiness- Improving layer was not 
performed in Example 14A. 
(Comparative Example 4 « Comparative Cxaniple 1) 
(Example IBA) 

An oriented syndiotaatlc polys tyrene>'b as ed film was formed 
in the same manner as in Example 2A, except that a film mate- 
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rial prepared by bletiding Che thermoplaotlc elastomer 10 parts 
by weight of « styrene - butadiene - styrene block copolymer 
{BBS) having a styrene aontent o£ 40% by weight into 100 parts 
by weight of a fiyndiotactie polystyrene (having a Weight- 
average molecular weight o£ 300 « 000) containing oroBfilloked- 
polystyrene particles having an average particle size o£ 2 fm 
as the slipping agent, and drying the blend. 
(Examples I9k. 20A, 2lA) 

An oriented syndiotactia polystyrene -based film was formed 
in the same manner as in Example ISA^ except that each of 10 
parts by weight of a styrene - Isoprene - styrene - block co- 
polymer (SIS), 12 parts by weight of a hydrogenated styrene - 
butadiene - styrene block copolymer (6EBS)> and 16 parts by 
weight of a hydrogenated styrene - isoprene • styrene block 
copolymer (6EPB) was blended as the thermoplastic elastomer/ 
respectively. 
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Indugtrlal Applicability 

As dQocrlbod above, the present Invention provides an orl* 
ented syndlotactlc polystyrene- based film having e^coellent ad- 
hesiveness between the film and the adhesiveness-Improving 
layer, and excellent adhesiveness to the Ink layer and the 
laminate layer. If any, by using such a structure as defined 
In the claims. Also, it Is economical, because it allows to 
laminate the adhesiveness -improving layer by the InlinG coat** 
Ing technique in the film manufacturing process. Moreover, the 
resulting film may be recycled. 

Also, the present Invention may provide a laminated oriented 
cyndlotactlc polystyrene- based film having excellent compati- 
bility with wetting with water and anti-static property, as 
well as sllpperlness which allows for a stable feeding with no 
multiple-feeding problem at a high speed paper feeding. 

Therefore^ the present film is suitably used as a package 
film (especially, a easy-to-tear package bag} and a printed 
film (especially, film for offset printing). 
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